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(54) PRODUCTION OF FINE RESIN PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED : To produce fine resin particles efficiently without using any solvent by mixing a 
melt-moldable water-sol. polymer with a thermoplastic resin and bringing the resultant melt -molded item into 
contact with water to remove the water-sol. polymer. 

SOLUTION: A melt-moldable water-sol. polymer (A) (an esp. suitable example being an oxyalkylene-group- 
contg. polyvinyl alcohol resin) and a thermoplastic resin (B) are mixed in a wt. ratio of (99 :1 )— (30:70) under 
such a condition that when the mixing ratio is (7525)-(30:70), the relation: &verbarJog r|AHog TiB&verbari>0.7 
[wherein r|A and t|B are the apparent melt viscosities (Pa.s) of ingredients A and B, respectively, at 230° C 
and a shear rate of 102sec-1) is satisfied. The resultant melt-molded item is brought into contact with water 
to remove ingredient A. Thus, fine resin particles having an average particle size of about 0.5-1 0(im are obtd. 
efficiently without using any solvent, unlike the conventional method. The particles can be widely used as a 
filler and for cosmetics, toners, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 
[Claim (s)] 

(Claim 1] the water soluble polymer (A) and thermoplastics (B) in which melting shaping is possible a mixed 
weight ratio (A) /(B) =99/1-30/70 It is the manufacturing method of the resin particle characterized by 
contacting this moldings in water and removing a water soluble polymer (A) after mixing by ((A[ however, ])/ta 
bottom type shall be satisfied when the mixed weight ratios of B) are 75 /25 - 30/70) and obtaining a melting 
moldings. 

**logetaAHogetaB**>0.7 (however, etaA and etaB express the melt viscosity (Pa-s) of the appearance in 230 
degrees C of (A) and (B), and shear rate 102sec-1.) 

[Claim 2] The manufacturing method of the resin particle according to claim 1 characterized by the water 
soluble polymer (A) in which melting shaping is possible being oxy-alkylene group content polyvinyl alcohol 
system resin. 

[Claim 3] The manufacturing method of the resin particle according to claim 1 or 2 characterized by being at 
least one sort as which thermoplastics (B) is chosen from polyolefine system resin, polyester system resin, 
polyamide system resin, and an ethylene-vinylacetate copolymer saponification object. 

[Claim 4] furthermore, claims 1-3 characterized by mixing denaturation polyolefine system resin (C) — either - 
- the manufacturing method of the resin particle of a publication. 

[C laim 5] The manufacturing method of the resin particle according to claim 4 to which the amount of mixing of 
denaturation polyolefine system resin (C) is characterized by being 0.1 - 20 % of the weight to the total quantity 
of (A+B). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of obtaining efficiently the particle of 
thermoplastics, such as polyolefine system resin excellent in the particle size distribution whose diameter is 10- 
micrometer or less extent, polyester system resin, polyamide system resin, and an ethylene-vinylacetate 
copolymer saponification object, without using a solvent in more detail about the manufacturing method of the 
particle of the thermoplastics used for the applications the object for bulking agents, the object for makeup, for 
toners, etc. 
[0002] 

[Description of the Prior Art] Conventionally, the resin particle used for the applications the object for bulking 
agents, the object for makeup, for toners, etc. is manufactured by approaches, such as the grinding method, a 
polymerization method, and the depositing method. However, in order to have a fault, like the configuration of a 
particle does not become fixed but particle size distribution also become large further in time amount, energy, 
etc. starting considering as a particle by the grinding method, and to obtain a uniform particle in a 
polymerization method It is necessary to control conditions delicately, and has the fault that a 

polymerization method also becomes complicated, and further, by the depositing method, it is easy to condense 
the particle which deposited and has the fault of being unable to obtain a good particle easily. 
[0003] After adding the solvent (II) which is a poor solvent to near the solubility limit to this resin after 
dissolving denaturation polyolefine system resin in a solvent (I) that these faults should be solved, the method 
(JP,6-256529,A) of adding this solution in the solvent of a solvent (II), and depositing this resin is proposed. 
[0004] 

[Problem (s) to be Solved by the Invention] However, the above-mentioned technique needs to use an organic 
solvent, and if the environmental problem of these days is taken into consideration, it is just going to desire un- 
using [ of a solvent ] it, and its yield of a particle is bad and it has the room of a new amelioration examination. 
[0005] 

[Means for Solving the Problem] as a result of inquiring wholeheartedly in view of this situation, this invention 
person the water soluble polymer (A) and thermoplastics (B) in which melting shaping is possible a mixed weight 
ratio (A) /(B) =99/1-30/70 By contacting this moldings in water and removing a water soluble polymer (A), 
after mixing by ((A[ however, ])/(a bottom type shall be satisfied when the mixed weight ratios of B) are 75 / 25 
-30/70) and obtaining a melting moldings Without using a solvent like the former, the fact that a good resin 
particle was obtained by high yield was found out, and it resulted in completion of this invention. 
**logetaAHogetaB**>0J (however, etaA and etaB express the melt viscosity (Pa-s) of the appearance in 230 
degrees C of (A) and (B), and shear rate 102sec-1.) 
[0006] 

[Embodiment of the Invention] Hereafter, this invention is explained concretely. Especially if the water soluble 
polymer (A) in which melting shaping of this invention is possible is resin in which melting shaping is possible in 
water solubility, it will not be limited, but polyvinyl alcohol system resin, denaturation starch, polyethylene oxide, 
etc. are mentioned, especially polyvinyl alcohol system resin is especially desirable, and oxy-alkylene group 
content polyvinyl alcohol system resin is used suitably. This polyvinyl alcohol system resin is polyvinyl alcohol 
system resin containing the oxy-alkylene group shown by the followingHzation 1 , and is obtained by acting as 
Ken of the copolymer of the ethylene nature partial saturation monomer and vinyl acetate containing the oxy- 
alkylene group more specifically shown by ** 1 . 
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[0007] 
[Formula 1] 

R J R 2 
I I 
-CH-CHO+7-X 

(However, R1 and R2 hydrogen or an alkyl group (especially a methyl group or an ethyl group), and X organic 
residue, such as hydrogen, an alkyl group, an alkyl ester group, an alkylamide radical, and a sulfonate radical, and 
n positive integer) 

[0008] As an example of the ethylene nature partial saturation monomer containing an oxy-alkylene group, 
polyoxyethylene (meta) acrylate, polyoxypropylene (meta) acrylate, polyoxyethylene (meta) acrylamide, 
polyoxypropylene (meta) acrylamide, polyoxyethylene (l-(meta) acrylamide -1, 1 -dimethyl propyl) ester, the 
polyoxyethylene (meta) ally L compound ether, the polyoxypropylene (meta) allyl compound ether, 
polyoxyethylene vinyl ether, polyoxypropylene vinyl ether, etc. are mentioned. In any case, it is one to about 
300, and, as for especially n, five to about 50 are [ n which shows the number of addition mols of an oxy- 
alkylene unit ] desirable. In the above, the polyoxyethylene allyl compound ether is practical. 
[0009] After oxy-alkylene group content polyvinyl alcohol system resin copolymerizes the ethylene nature 
partial saturation monomer and vinyl acetate containing the above oxy-alkylene groups, it is obtained by 
saponifying. In saponification, a copolymer is dissolved in alcohol and it is carried out to the bottom of existence 
of an alkali catalyst. A methanol, ethanol, a butanol, etc. are mentioned as alcohol. The concentration of the 
copolymer in alcohol is chosen from 20 - 50% of the weight of the range. As a saponification catalyst, the alkali 
catalyst like the hydroxide of alkali metal, such as a sodium hydroxide, a potassium hydroxide, sodium 
methylate, sodium ethylate, and a potassium methylate, or an alcoholate is used. The amount of this catalyst 
used needs to make it the 1 - 100 millimol equivalent to vinyl ester. Moreover, especially even if it saponifies 
using an acid catalyst, it does not interfere. 

[0010] Whenever [ saponification /of a vinyl acetate component /50-100 mol%of ] is desirable, and further 
60— 100-mol % is 70-100-mol % desirable especially preferably. As for a weight average degree of polymerization, 
200-2500 are desirable, further, 250-2300 are desirable especially desirable, and the range of it is 300-2000. If 
water solubility and thermal stability fall [ whenever /saponification ] less than [ 50 mol %], and film formation 
nature falls less than by 200, it becomes impossible melting fabricating a weight average degree of 
polymerization and 2500 is exceeded conversely, viscosity becomes high too much, and a melting moldability 
falls and is not desirable. As for especially the content of the oxy-alkylene group in the oxy-alkylene group 
content polyvinyl alcohol system resin obtained by saponification, it is desirable to consider as 5 -40 % of the 
weight above all two to 45% of the weight one to 50%of the weight. Thermal stability worsens and is not 
desirable, if a melting moldability falls at less than 1 % of the weight and the content exceeds 50 % of the weight 
conversely. 

[001 1 ] In addition, vinyl ester other than vinyl acetate, alkyl vinyl ether, the alkyl allyl compound ether, ethylene 
nature unsaturated carboxylic acid or its ester, salt, anhydride and alpha olefin, a vinyl chloride, etc. may be 
made to exist as other monomers on the occasion of the above-mentioned polymerization as long as it is less 
than [ 30 mol %] extent. Oxy-alkylene group content polyvinyl alcohol system resin is acquirable with the 
saponification which follows the polymerization of vinyl acetate and it to the reaction of the alkylene oxide to 
polyvinyl alcohol, or polyoxy alkylene glycol by the case. 

[001 2] Furthermore, as for melt viscosity etaA of the appearance of the above-mentioned oxy-alkylene group 
content polyvinyl alcohol system resin, it is desirable that they are further 20 - 9000 Pa-s, and if starting etaA 
is lacking in film formation nature in less than 10 Pa-s and exceeds 10000 Pa-s conversely, it falls and is not 
desirable [ A /as for the melt viscosity of the appearance in 230 degrees C and shear rate 102sec-1 (the 
same, unless there are the following, especially a notice), it is usually desirable that they are 10-10000Paands, 
and /a melting moldability ]. 

[0013] Next, especially if the thermoplastics (B) of this invention is thermoplastics which can carry out melting 
mixing, without dissolving completely with the water soluble polymer (A) in which the above-mentioned melting 
shaping is possible, it will not be limited, for example, polyolefine system resin, polyester system resin, 
polyamide system resin, an ethylene-vinylacetate copolymer saponification object, polystyrene system resin, 
acrylic resin, etc. are mentioned, and polyolefine system resin, polyester system resin, polyamide system resin, 
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and an ethylene-vinylacetate copolymer saponification object are used suitably especially. 
[0014] As an example of polyolefine system resin, high density polyethylene, medium density polyethylene, The 
polyethylene which copolymerized alpha olefins, such as low density polyethylene, supeMow density 
polyethylene, vinyl acetate, acrylic ester or a butene, a hexene, and 4-methyM -pentene, A polypropylene 
homopolymer, the polypropylene which carried out the graft copolymerization of the ethylene, The 
polypropylene which copolymerized alpha olefins, such as 4-methyH pentene, Copolymerization or the 
denaturation polyolefine system resin which comes to carry out graft polymerization is mentioned to poly 1 
butene, poly4 methyl 1 pentene, and the above-mentioned polyolefine in unsaturated carbbxylic acid, its acid 
anhydride, a vinylsilane system compound, an epoxy group content compound, etc. High density polyethylene, 
medium density polyethylene, low density polyethylene, and supeMow density polyethylene are used preferably. 

[0015] As polyester system resin, polyethylene terephthalate, a polybutylene horse mackerel peat, Polybutylene 
terephthalate, Pori (ethylene -2, 6-naphthalate), A polyethylene horse mackerel peat, polyethylene isophthalate, 
polyethylene terephthalate /polyethylene horse mackerel peat copolymer, Polybutylene terephthalate / 
polybutylene horse mackerel peat copolymer, polybutylene terephthalate / polytetramethylene glycol copolymer, 
Polyethylene terephthalate /polytetramethylene glycol copolymer, polybutylene terephthalate /poly 
caprolactone copolymer, polyethylene terephthalate /poly caprolactone copolymer, etc. are used. 
[0016] A gay polyamide and a copoly amide are mentioned as polyamide system resin. As a gay polyamide, 
polycapramide (nylon 6), Polly omega-amino oenanthic acid (nylon 7), Polly omega-amino nonoic acid (nylon 9), 
poly undeca NAMIDO (Nylon 11), P olylaurinlactam (Nylon 12), polyethylene diamine adipamide (nylon 2 and 6), 
Polytetra ethylene adipamide (nylon 4 and 6), polyhexamethylene adipamide (nylon 6, 6), Polyhexamethylene 
SEP AKAM IDO (nylon 6, 10), polyhexamethylene DODEKAMIDO (nylon 6, 12), Poly octamethylene adipamide 
(nylon 8 and 6), poly deca methylene adipamide (nylon 10 and 6), Polydodecamethylene SEPAKAMIDO (nylon 10 
and 8) etc. is mentioned. As a copoly amide, a caprolactam /RAURIN lactam copolymer, A caprolactam / 
hexamethylene dianmonium horse mackerel peat copolymer, A caprolactam /RAURIN lactam copolymer, a 
RAURIN lactam /hexamethylene dianmonium horse mackerel peat copolymer, A hexamethylene dianmonium 
horse mackerel peat /hexamethylene dianmonium SEPAKETO copolymer, An ethylene dianmonium horse 
mackerel peat /hexamethylene dianmonium horse mackerel peat copolymer, A caprolactam /hexamethylene 
dianmonium horse mackerel peat /hexamethylene dianmonium SEPAKETO copolymer, A terephthalic acid / 
isophthalic acid /hexamethylenediamine copolymer (amorphous nylon), m-xylylene adipamide etc. is mentioned. 
Preferably A terephthalic acid /isophthalic acid /hexamethylenediamine copolymer (amorphous nylon), m- 
xylylene adipamide, polyhexamethylene DODEKAMIDO (nylon 6, 12), a caprolactam /hexamethylene 
dianmonium horse mackerel peat copolymer, and a caprolactam /RAURIN lactam copolymer are used. 
[0017] As an ethylene-vinylacetate copolymer saponification object, 70-100-mol % of a thing is [ whenever / 
ethylene content %and saponification ] desirable, and 80-100-mol % of a thing is used further suitably whenever 
[ ethylene content %and saponification ]. [ of 20-60 mols ] [ of 25-55 mols ] Also as for melt viscosity etaB of 
the appearance of this thermoplastics (B), it is desirable that it is usually 10 - 10000 Pa-s, and it is desirable 
that they are further 20 -9000 Pa-s, and if starting etaA is lacking in film formation nature in less than 10 Pa-s 
and exceeds 10000 Pa-s conversely, it falls and is not desirable [ B /a melting moldability ]. 
[0018] The mixed weight ratios of the above-mentioned (A) and (B) are (AMB) =99 /I - 30/70 (preferably 
95 /5 - 30/70, still more preferably 90 /10 - 30/70). (A) When /(B) is 75 /25 - 30/70, it is melt viscosity 
etaA and etaB (however, etaA and etaB express the melt viscosity (Pa-s) of the appearance in 230 degrees C 
of (A) and (B), and shear rate 102sec-l.) of each appearance. **logetaAHogeta8 **>lt is necessary to satisfy 
the relation of 0.7 (preferably 2>=**logetaAHogetaB **>0.7). 

[0019] This (A) If / (B) exceeds 99/1, the productivity of a resin particle becomes less practical [ fall and ], and 

(B ) cannot become a matrix, and cannot obtain a resin particle, but is conversely unsuitable at less than 30/70. 
moreover, (A)/tB) — the range of 75 /25 - 30/70 — setting — **logetaAHogetaB ** — also at the time of 
<=0.7, (B) cannot become a matrix, and cannot obtain a resin particle, but it is unsuitable. Furthermore, although 
especially the size relation between etaA and etaB is not limited, when the way which has the relation of eta 
A>=eta B attains the purpose of this invention, it is advantageous. 

[0020] In this invention, denaturation polyolefine system resin (C) is mixable for the purpose of giving 
compatibility further to the above-mentioned (A) and (B) at (A). As this denaturation polyolefine system resin 

(C) , copolymerization or the denaturation polyolefine system resin which comes to carry out graft 
polymerization is mentioned to the above-mentioned polyolefine system resin (A) in unsaturated carboxylic 
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acid, its acid anhydride, a nil silane system compound, an epoxy group content compound, etc., and maleic- 
anhydride denaturation polyoiefine system resin etc. is more specifically used suitably. 

[0021 ] Although especially the melt viscosity characteristic (it can set against the temperature of 210 degrees 
C and 21 60g of loads) of this denaturation polyoiefine system resin (C) is not limited, if miscibility with the 
above (B) is taken into consideration, it is desirable to make a difference with the melt viscosity characteristic 
of (B) into lOOg /10 minutes or less (80 moreg /10 minutes or less). Moreover, if 0.1 - 30 %of the weight is 
desirable, further 0.5 -25 %of the weight is desirable, less than 0.1 %of the weight of (C) is [ installation of the 
polar group to a resin particle front face ] insufficient, and the amount of mixing of denaturation polyoiefine 
system resin (C) cannot give compatibility enough but 30 % of the weight is conversely exceeded to the total 
quantity of (A+B), it becomes [ viscosity increases and /melting shaping ] difficult and is not desirable. 
[0022] It is not limited especially as an approach of mixing the above-mentioned (A) and (B) (further (C)), and 
obtaining a melting moldings, but a well-known approach may be adopted. For example, in order to be able to 
adopt well-known mixed approaches, such as dryblend and a melting blend, as an approach of mixing (B) ((C)) 
with (A) and to obtain a melting moldings, the well-known melting shaping approach, for example, an extrusion 
method, an injection-molding method, a blow molding method, etc. are employable. Hereafter, although the 
extrusion method by the 2 shaft extruding press machine is explained concretely, this invention is not limited to 
this approach. 

[0023] A moldings is obtained for the mixture of (A) and (B) ((C)) obtained with dry BUREN, a melting blend, etc. 
using 2 shaft extruding press machines (for example, plastics engineering lab company make and BT-30-S2-42- 
L etc.) on conditions with 30-1 50mm of diameters of a cylinder, 190-220 degrees C [ of cylinder 
temperatures ], and a head temperature of about 180-220 degrees C. Although especially the configuration of 
this moldings is not limited but the shape of the shape of a strand, a pellet type, and a film etc. is arbitration, a 
pellet type is desirable if the effectiveness of next removal processing of (A) is taken into consideration. 
[0024] Subsequently, about (preferably 30-80 degrees C) 20-90 degrees C is bathing themselves (**), the 
obtained moldings is contacted in water, and elution of the (A) component in a moldings is carried out. Although 
the contact time of the moldings of a under [ this (**) water bath ] and water (**) cannot generally be declared 
with a mixed presentation or film thickness of (A) and (B) (further (C)), its 0.5 - 120 minutes are desirable, and 
it is further 0.5 - 100 minutes. A thermoplastics particle with a mean particle diameter of 0.5-10 micrometers is 
obtained in this way, and it can use for the application of various bulking agents, cosmetics, a toner, etc. 
broadly. 
[0025] 

[Example] Hereafter, an example is given and this invention is explained still more concretely. In addition, among 
an example, especially, that it is with the "section" and "% shows weight criteria, as long as there is no notice. 
It is 93-mol % whenever [ 14 % of the weight /of example 1 oxy-alkylene group contents /, and saponification], 
the line of melt viscosity etaB2000 P a-s of a weight average degree of polymerization 390, the denaturation 
polyvinyl alcohol system resin (A) of apparent melt viscosity etaA350 Pa-s, and appearance — low density 
polyethylene (the product made from Idemitsu Petrochemistry — ) "Idemitsu polyethylene -L 0134" melt 
viscosity characteristic;! g /10 minutes (B) — (A)/tB) =60 /40 (weight ratio) — comparatively (**logetaA- 
logetaB**=** 2.54- 3.30**= 0.76) — a twin screw extruder (plastics engineering lab company make — ) BT- 
30-S2-42-L is used. 30mm of diameters of a cylinder, 210 degrees C of cylinder temperatures, the place which 
melting mixing is carried out on conditions with a head temperature of 200 degrees C, and you fabricated 
[ place ] the strand with a diameter of about 3mm, made it immersed for 30 minutes during a 80-degree C warm 
water bath after that, and carried out elution of the (A) — the line of 3 micrometers of mean diameters — the 
low-density-polyethylene particle was able to be obtained at 95% of yield. 

[0026] In addition, apparent melt viscosity was measured using KYAPI log rough PMD-C of Oriental Energy 
Machine factory on conditions (diameter =of capillary tubelmm, and capillary tube length =10mm), and the mean 
particle diameter of the obtained resin particle was investigated using the scanning electron microscope (the 
JEOL Co., Ltd. make, JST-5200). Moreover, the yield (%) of a resin particle was computed by weight %of the 
resin particle which might receive (B) or (B+C) a component. 

[0027] In example 2 example 1, except having used polyester system resin (the Du Pont-Toray make, "Hytrel 
5577", apparent melt viscosity etaB 2100Paands) as thermoplastics of (B ) (**logetaAHogetaB**=** 2.54- 
3.32**=0.78), it was able to carry out similarly and the polyester particle with a mean particle diameter of 4 
micrometers was able to be obtained at 93%of yield. 

[0028] In example 3 example 1, except having used polyamide system resin (the Mitsubishi Chemical make, 
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"NOVAMID X21\ apparent melt viscosity etaB2000Paands) as thermoplastics of (B) (**logetaA-logetaB**=** 
2.54- 3.30**= 0.76), it was able to carry out similarly and the polyamide (amorphous nylon) particle with a mean 
particle diameter of 4 micrometers was able to be obtained at 93% of yield. 

[0029] In example 4 example 1, except having used the ethylene^vinylacetate copolymer saponification object 
(whenever [ ethylene content %and saponification ] melt viscosity etaB2300 Pa-s of 99.6-niol %and 
appearance) as thermoplastics of (B) (**logetaAHogetaB**=** 2.54- 3.36**= 0.82), it was able to carry out 
similarly and the ethylene-vinylacetate copolymer saponification object particle of 9 micrometers of mean 
diameters was able to be obtained at 90% of yield. [ of 38 mots ] 

[0030] except for having made the mixed weight ratio of (AMB) into 80/20 in example 5 example 1 — the same 
— carrying out — the line of 4 micrometers of mean diameters — the low-density-polyethylene particle was 
able to be obtained at 90% of yield. 

[0031] In example 6 example 1, as a (C) component, it was able to carry out similarly and the low-density- 
polyethylene particle of 3 micrometers of mean diameters was able to be obtained at 87% of yield except having 
mixed the 10 more sections (Mitsui Petrochemical Industries, Ltd. make and "Adomer NF500" melt viscosity 
characteristic ;1 .8g / 10 minutes) of carboxylic-acid denaturation polyolefine system resin. 
[0032] In example 7 example 6, except having set the mixed weight ratio of (A)/(B)/(C) to 80/20/5, it was able 
to carry out similarly and the low-density-polyethylene particle of 4 micrometers of mean diameters was able 
to be obtained at 90% of yield. 

[0033] although similarly carried out in example of comparison 1 example 1 except having set the mixed weight 
ratio of (A) and (B) to (A)/tB) =99.5 /0.5 (weight ratio) — a line — the collection of a low-density- 
polyethylene particle by type could be very difficult, and was not able to obtain a resin particle substantially. 
[0034] In example of comparison 2 example 1, although similarly carried out except having set the mixed weight 
ratio of (A) and (B) to (A)/(B) =20 /80 (weight ratio), the low-density-polyethylene particle was not obtained. 
[0035] In example of comparison 3 example 1, although similarly carried out except having used the (A) 
component as 93-mol %and a weight average degree of polymerization 530, and the apparent denaturation 
polyvinyl alcohol system resin of melt viscosity etaAIOOO Pa-s whenever [ 14 %of the weight /of oxy-alkylene 
group contents / and saponification ] (**logetaAHogetaB**=** 3.00— 3.30**= 0.30), it became a porous pellet 
and the yield of the mean particle diameter of a low-density-polyethylene particle was 3% in 5 micrometers. 
[0036] 

[Effect of the Invention] Without using a solvent like the former, since this moldings was contacted in water and 
this water soluble polymer is removed, after mixing the water soluble polymer and thermoplastics which have a 
specific melt viscosity characteristic and in which melting shaping is possible in this invention and considering 
as a melting moldings, a resin particle with a mean particle diameter of about 0.5-10 micrometers can be 
obtained efficiently, and the obtained resin particle can be broadly used for the applications the object for 
bulking agents, the object for makeup, for toners, etc. 

[Translation done.] 
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